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© Air conditioner apparatus with starting control for parallel operated compressors based on high 
pressure detection. 
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© An outdoor unit (A) includes at least two com- 
pressors (1M, 2M) and an outdoor heat exchanger 
commonly coupled thereto. An indoor (C1, C2, C3) 
unit is coupled to the outdoor unit (A) so as to 
constitute a refrigeration cycle. The indoor unit (Cl. 
C2, C3) includes at least an indoor heat exchanger 
and means for outputting required capacity data in 
accordance with an air-conditioning load with respect 
to the indoor heat exchanger. A pressure detector 
(46) detects the highpressure-side pressure of the 
refrigeration cycle. A first control section (50) con- 
trols the number of compressors to be driven to be 
one or two. The first control section (50) sequentially 
starts the two compressors so as to control the 
compressors in a parallel operation state when the 
number of compressors to be driven is controlled to 



be two. A second control section (50) includes a 
comparing portion for fetching pressure data from 
the pressure detector and comparing the pressure 
data with a reference value after the first compressor 
(CM1) is started when the two compressors (Ml, 
CM2) are to be sequentially started by the first 
control section (50), a portion for providing a com- 
mand for allowing an operation start of the second 
compressor (CM2) to the first control section (50) 
when the pressure data is found to be lower than the 
reference value by the comparing portion, and 
means for providing a command for inhibiting an 
operation start of the second compressor (CM2) to 
the first control section (50) when the pressure data 
is found to be equal to or higher than the reference 
value by the comparing portion. 
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AIR CONDITIONER APPARATUS WITH STARTING CONTROL FOR OPERATED COMPRESSORS BASED ON 

HIGH PRESSURE DETECTION 



The present invention generally relates to an 
air conditioner apparatus and, more particularly, to 
an air conditioner apparatus in which a refrigeration 
cycle is formed by coupling an outdoor unit having 
at least two compressors to at least one indoor 
unit 

A conventional multi-type air conditioner ap- 
paratus is constituted by coupling an outdoor unit 
and a plurality of indoor units through a branch 
unit, as shown in Fig. 5. 

Referring to Fig. 5, reference symbol A de- 
notes an outdoor unit including a plurality of com- 
pressors, e.g., one (variable-capacity) compressor 
A1 driven at a variable frequency and a (fixed- 
capacity) compressor A2 driven by a commercial 
power source. The outdoor unit A is connected to a 
branch unit B. The branch unit B is connected to a 
plurality of indoor units Ci. C2. and C 3 . 

The indoor units Ci, C2. and C 3 respectively 
send required capacities corresponding to the re- 
spective air-conditioning loads to the branch unit B 
as frequency setting signals fi, fz, and fa. 

The branch unit B obtains the required capacit- 
ies of the Indoor units Ci. C2, and C 3 from the sent 
frequency setting signals fi , f2, and f 3 , and sends a 
frequency setting signal f 0 corresponding to the 
sum of the required capacities to the outdoor unit 
A. 

The outdoor unit A controls the number of the 
compressors to be driven and their operating fre- 
quencies In accordance with the frequency setting 
signal f 0 . When the number of the compressors to 
be driven is to be controlled, the order of priority is 
set such that the variable-capacity compressor A1 
is started first, and the fixed-capacity compressor 
A2 is started next. 

When a heating operation is to be started, the 
outdoor unit A operates the two compressors A1 
and A2 so as to quickly perform hot starting of the 
heating operation. In addition, the outdoor unit A 
also operates the two compressors A1 and A2 
during a defrosting operation In order to improve 
defrosting performance. 

When a single-compressor operation using the 
compressor A1 is to be shifted to a double-com- 
pressor operation using the two compressors A1 
and A2, the operating frequency of the variable- 
capacity compressor A1 which has already been 
driven is temporarily decreased, in consideration of 
oil equalization between the compressors A1 and 
A2, as shown in Fig. 6. In this case, the change 
speed of the operating frequency is set to be a 
normal change speed VS1. 

In the above-described conventional air con- 



ditioner apparatus, when a heating operation is 
started, a double-compressor operation using the 
two compressors is performed regardless of a 
loading state. For this reason, when at least one of 

5 the indoor units and outdoor units is in an overload 
state, the high-pressure-side pressure of the refrig- 
eration cycle is abnormally increased, and a high- 
pressure protection release is activated to stop all 
the operations. 

10 In order to prevent this, some apparatuses are 

designed to suppress an abnormal Increase in 
high-pressure-side pressure by stopping the opera- 
tion of the second compressor immediately when 
the high-pressure-side pressure reaches a preset 

;s value. 

In this case, however, the second compressor 
is frequently turned on and off. and hence its 
service life is adversely affected by this repetitive 
ON/OFF operation. 

20 In addition, when a single-compressor opera- 

tion is to be shifted to a double-compressor opera- 
tion, the operating frequency of the variable-capac- 
ity compressor is temporarily decreased. However, 
during this period, a capacity shortage causes dis- 

25 comfort of a user. 

It is, therefore, an object of the present inven- 
tion to provide a new and improved air conditioner 
apparatus with a starting control for parallel op- 
erated compressors according to a high pressure 

30 detection which can prevent an unnecessary opera- 
tion stop due to high-pressure protection release at 
the start of a heating operation, and can prevent 
adverse effects on the service life of the compres- 
sor. 

35 It Is another object of the present invention to 

provide a multi-type air conditioner system which 
can minimize a capacity shortage when a single- 
compressor operation is shifted to a double-com- 
pressor operation, thereby improving comfort of a 

40 user. 

According to one aspect of the present inven- 
tion, there is provided an air conditioner apparatus 
comprising: 

an outdoor unit including at least two compressors 
45 and an outdoor heat exchanger commonly coupled 
thereto; 

an indoor unit to be coupled to the outdoor unit so 
as to constitute a refrigeration cycle, the indoor unit 
including at least an indoor heat exchanger and 
50 means for outputting required capacity data in ac- 
cordance with an air-conditioning load with respect 
to the indoor heat exchanger; 
pressure detecting means for detecting a high- 
pressure-side pressure of the refrigeration cycle; 



WSDOCID: <EP 0410570AS I > 



3 



EP 0 410 570 A2 



4 



first control means for controlling the number of the 
compressors to be driven to be one or two, the first 
control means sequentially starting the two com- 
pressors so as to control the compressors in a 
parallel operation state when the number of the 
compressors to be driven is controlled to be two; 
and 

second control means including means for fetching 
pressure data from the pressure detecting means 
and comparing the pressure data with a reference 
value after the first compressor is started when the 
two compressors are to be sequentially started by 
the first control means, means for providing a com- 
mand for allowing an operation start of the second 
compressor to the first control means when the 
pressure data is found to be lower than the refer- 
ence value by the comparing means, and means 
for providing a command for inhibiting an operation 
start of the second compressor to the first control 
means when the pressure data is found to be equal 
to or higher than the reference value by the com- 
paring means. 

According to another aspect of the present 
invention, there is provided a multi-type air con- 
ditioner apparatus comprising: 
an outdoor unit including at least two compressors 
including at least a variable-capacity compressor 
and an outdoor heat exchanger coupled to the two 
compressors; 

a plurality of indoor units each including at least an 
indoor heat exchanger and means for outputting 
required capacity data in accordance with an air- 
conditioning load, for at least a heating operation, 
of the indoor heat exchanger; 
a distribution unit for parallel-coupling the plurality 
of indoor units to the outdoor unit so as to con- 
stitute a plurality of refrigeration cycles for at least 
heating operations, the distribution unit including a 
plurality of refrigerant flow rate control means for 
the respective refrigeration cycles; 
pressure detecting means for detecting a high- 
pressure-side pressure of the refrigeration cycle; 
first control means for supplying flow rate control 
commands to the refrigerant flow rate control 
means of the distribution unit, respectively, in ac- 
cordance with required capacity data from the plu- 
rality of indoor units, and for controlling the number 
of the compressors to be driven and an operating 
frequency of the variablecapacity compressor In 
accordance with sum data of the required capacity 
data; 

second control means for sequentially starting the 
two compressors and controlling the compressors 
in a parallel operation state for a predetermined 
period of time when the heating operation is start- 
ed; and 

third control means including means for fetching 
pressure data from the pressure detecting means 



and comparing the pressure data with a reference 
value after the first compressor is started when the 
two compressors are to be sequentially started by 
the second control means, means for providing a 

5 command for allowing an operation start of the 
second compressor to the second control means 
when the pressure data is found to be lower than 
the reference value by the comparing means, and 
means for providing a command for inhibiting an 

70 operation start of the second compressor to the 
second control means when the pressure data is 
found to be equal to or higher than the reference 
value by the comparing means. 

This invention can be more fully understood 

16 from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a view showing an arrangement of a 
refrigeration cycle to which an embodiment of 
20 the present invention is applied; 

Fig. 2 is a block diagram showing an arrange- 
ment of a control circuit to which the embodi- 
ment is applied; 

Fig. 3 is a flow chart for explaining an operation 
25 of the embodiment; 

Fig. 4 is a graph showing changes in operating 
frequency of a variable-capacity compressor of 
the embodiment; 

Fig. 5 is a view showing a schematic arrange- 
so ment of a conventional air conditioner apparatus; 
and 

Fig. 6 is a graph showing changes in operating 
frequency of a variable-capacity compressor in 
Fig. 5. 

35 Reference will now be made in detail to a 

presently preferred embodiment of the invention as 
illustrated in the accompanying drawings, in which 
like reference characters designate like or corre- 
sponding parts throughout the several drawings. 

40 Fig. 1 shows a refrigeration cycle system ap- 

plied as the first embodiment of the present inven- 
tion. An outdoor unit A includes two compressors, 
i.e., a variable-capacity compressor 1 and a fixed- 
capacity compressor 2 driven by a commercial 

45 power source. These compressors 1 and 2 are 
connected In parallel with each other through check 
valves 3 and 4. 

The compressors 1 and 2, a 4-way valve 5, an 
outdoor heat exchanger 6, a parallel combination of 

50 a heating expansion valve 7 and a cooling cycle 
forming check valve 8, and a liquid tank 9 of the 
outdoor unit A sequentially communicate with elec- 
tric flow control valves 11, 21, and 31, and parallel 
combinations of cooling expansion values 12, 22, 

55 and 32 and heating cycle forming check valves 13, 
23, and 33 of the branch unit B. In addition, this 
structure communicates with an accumulator 10 of 
the outdoor unit A through indoor heat exchangers 
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1 4, 24, and 34 and solenoid valves 1 5, 25. and 35 
of a plurality of indoor units Ci, C 2 , and C 3l thus 
constituting a heat pump type refrigeration cycle 
system. 

The cooling expansion valves 12, 22, and 32 
respectively include heat-sensitive cylinders 12a, 
22a, and 32a. These heat-sensitive cylinders 12a, 
22a, and 32a are respectively attached to gas-side 
refrigerant pipes between the indoor heat exchang- 
ers 14, 24, and 34 and the solenoid valves 15. 25, 
and 35. 

That is, the indoor heat exchangers 14, 24, and 
34 are arranged in parallel. 

When a cooling operation is to be performed, a 
refrigerant is flowed in directions indicated by solid 
arrows in Fig. 1 to form a cooling cycle. When a 
heating operation is to be performed, the refriger- 
ant is flowed in directions indicated by broken 
arrows in Fig. 1 upon switching operation of the 4- 
way valve 5 so as to constitute a heating cycle. 

An oil separator 41 is arranged in a pipe on the 
refrigerant discharge side of the compressor 1, and 
an oil bypass pipe 42 is arranged between the oil 
separator 41 and a pipe on the refrigerant suction 
side of the compressor 1 . In addition, an oil separa- 
tor 43 is arranged in a pipe on the refrigerant 
discharge side of the compressor 2, and an oil 
bypass pipe 44 is arranged between the oil separa- 
tor 43 and a pipe on the refrigerant suction side of 
the compressor 2. An oil equalizing pipe 45 causes 
the casings of the compressors 1 and 2 to commu- 
nicate with each other at their reference oil surface 
levels, and allows circulation of a lubricant oil. 

A pressure sensor 46 as a pressure detecting 
means is mounted on a high-pressure side refriger- 
ant pipe of the refrigeration cycle. 

Fig. 2 shows a control circuit arranged in the 
refrigeration cycle system in Fig. 1 . 

The outdoor unit A includes an outdoor control 
section 50. The outdoor control section 50 is con- 
stituted by a microcomputer, its peripheral circuits, 
and the like, and is externally connected to the 
pressure sensor 46, an inverter 51, and a motor 
driver 52. 

The inverter 51 rectifies a voltage from an AC 
power source 53. The inverter 51 then converts the 
voltage into an AC voltage having a predetermined 
frequency upon switching operation corresponding 
to a command from the outdoor control section 50, 
and applies It, as a driving power, to a motor 1 M of 
the compressor 1 . 

The motor driver 52 applies a voltage from the 
AC power source 53, as a driving power, to a 
motor 2M of the fixed-capacity compressor 2 in 
response to a command from the outdoor control 
section 50. 

The branch unit B includes a multi-control sec- 
tion 60. The multi-control section 60 is constituted 



by a microcomputer, its peripheral circuits, and the 
like, and is externally connected to the flow control 
valves 11, 21, and 31 and the solenoid valves 15, 
25. and 35. 

5 The indoor units Ci, C 2 , and C 3 respectively 

include indoor control sections 70, 80, and 90. 
These indoor control sections are respectively con- 
stituted by microcomputers and their peripheral 
circuits, and are externally connected to operating 
to sections 71, 81, and 91 and indoor temperature 
sensors 72, 82, and 92. 

The outdoor control section 50, the multi-con- 
trol section 60, and the indoor control sections 70, 
80, and 90 respectively constitute first to fourth 
75 control sections. The first control section controls 
the number of the compressors 1 and 2 to be 
driven and the operating frequency of the compres- 
sor 1 in accordance with the required capacities of 
the indoor units Ci, C 2 , and C3. The second con- 
20 trol section sequentially starts the respective com- 
pressors to perform a double-compressor operation 
when a heating operation is started. The third con- 
trol section inhibits an operation shift from a single- 
compressor operation to a double-compressor op- 
25 eration at the start of a heating operation when a 
detection pressure of the pressure sensor 46 is 
equal to or higher than a preset value (e.g., 20 
kg/cm 2 Q). The fourth control section temporarily 
decreases the operating frequency F of the corn- 
so pressor 1 at a change speed higher than a normal 
change speed when the number of the compres- 
sors 1 and 2 to be driven is changed. 

An operation in the above-described arrange- 
ment will be described below. 
36 Assume that cooling operations are currently 

performed in all the indoor units Ci, C 2 , and C 3 . 

In this case, the indoor control section 70 of 
the indoor unit Ci calculates an air-conditioning 
load given as a difference between a temperature 
40 detected by the indoor temperature sensor 72 and 
a preset temperature set by the operating section 
71, and transfers a frequency setting signal fi 
corresponding to the temperature difference to the 
multi-control section 60 as a required cooling ca- 
45 pacity. 

Similarly, the indoor control sections 80 and 90 
of the indoor units C 2 and Cs transfer frequency 
setting signals f 2 and fa to. the multi-control section 
60 as required cooling capacities, respectively. 
50 The multi-control section 60 obtains the re- 

quired cooling capacities of the respective indoor 
units on the basis of the transferred frequency 
setting signals, and transfers a frequency setting 
signal fo corresponding to the sum of the trans- 
55 ferred signals to the outdoor control section 50. 

The outdoor control section 50 controls the 
number of the compressors 1 and 2 to be driven 
and their operating frequency (the output frequency 
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of the inverter 51) F on the basis of the transferred 
frequency setting signal F 0 . 

In this case, the outdoor control section 50 
shifts a single-compressor operation using only the 
compressor 1 to a double-compressor operation 
using the compressors 1 and 2 with an increase in 
sum of the required cooling capacities. 

In accordance with the required cooling 
capacities of the indoor units Ci. C 2 . and C 3 . the 
multi-control section 60 controls the openings of 
the corresponding flow control valves 11, 21, and 
31 so as to control flow rates of the refrigerant to 
the indoor heat exchangers 14, 24, and 34, thus 
maintaining the degree of refrigerant heating at a 
predetermined value. 

When a heating operation is to be performed, 
the flow of the refrigerant is reversed, and substan- 
tially the same operation control as described 
above is performed with respect to the compres- 
sors 1 and 2. 

As shown in Fig. 3 t when this heating operation 
is to be started, the outdoor control section 50 
starts the compressor 1, sets the operating fre- 
quency F to be a frequency Fb, and holds this 
state for a predetermined time Ts1 based on the 
count value (T) of the internal timer. When the 
predetermined time Tsi elapses, the operating fre- 
quency F of the compressor 1 is set to be a 
frequency Fa (> Fb) (steps S1 to S7 in Fig. 3). 

After the compressor 1 is started, the outdoor 
control section 50 fetches a detection pressure 
(high-pressure side pressure) P of the pressure 
sensor 46. If the detection pressure P is lower than 
a preset value Ps f the control section 50 starts the 
compressor 2 (steps S8 and S9). After a predeter- 
mined period of time Ts2 elapse based on the 
count value of the internal timer, hot starting time 
of the heating operation can be reduced by parallel 
operation of the two compressors 1 and 2, the 
number of the compressors 1 and 2 to be driven 
and the operating frequency F of the compressor 1 
are controlled on the basis of a frequency setting 
signal fo as a required heating capacity from the 
indoor unit side (steps S10 - S12). 

That is. when a heating operation is to be 
started, the compressors 1 and 2 are sequentially 
started to perform a double-compressor operation, 
thus shortening the time required for hot starting 
for a heating operation. 

If, however, it Is determined in step S8 that the 
detection pressure P of the pressure sensor 46 is 
equal to or higher than the preset value Ps, the 
outdoor control section 50 inhibits starting of the 
compressor 2, and continues a single-compressor 
operation using the compressor 1 (step S13). 

That is, in an overload state, the control section 
50 continues a single-compressor operation using 
the compressor 1 In order to prevent an abnormal 



increase in high-pressure-side pressure. This pre- 
vents an unnecessary operation stop by means of 
a high pressure protection rlease through a high- 
pressure switch (not shown). In addition, this pre- 

5 vents frequent ON/OFF operations of the compres- 
sor 2 and hence adverse effects on its service life. 

When a single-compressor operation using the 
compressor 1 is to be shifted to a double-compres- 
sor operation using the compressors 1 and 2, the 

w operating frequency F of the compressor 1 which 
has been operated at an operating frequency in- 
creasing at a normal change speed is temporarily 
decreased, as shown in Fig. 4, in consideration of 
an equalizing oil between the compressors 1 and 2. 

75 In this case, the change speed at which the operat- 
ing frequency F is decreased is set to be a change 
speed VS2 higher than a normal change speed 
VS1. This shortens the time period of the de- 
creased operating frequency F and minimize a 

20 capacity shortage, thereby improving comfort of a 
user. 

The present invention is not limited to the 
above-described embodiment. For example, the 
number of indoor heat exchangers is not limited to 

25 three but may be arbitrarily set as needed. 

As has been described above, since the air 
conditioner apparatus of the present invention com- 
prises the pressure detecting section for detecting 
the high-pressure-side pressure of the refrigeration 

30 cycle, and the control section for inhibiting an op- 
eration shift from a single-compressor operation to 
a double-compressor operation when a detection 
pressure of the pressure detecting section is equal 
to or higher than a preset value, an unnecessary 

35 operation stop by means of the high-pressure pro- 
tection release can be prevented, and adverse ef- 
fects on the service life of the compressor can be 
prevented. 

In addition, since the air conditioner apparatus 
ao of the present invention comprises the pressure 
detecting section for detecting the high-pressure- 
side pressure of the refrigeration cycle, the control 
section for sequentially starting the respective com- 
pressors to perform a double-compressor operation 
45 when a heating operation is started, and the control 
section for Inhibiting an operation shift from a 
single-compressor operation to a double-compres- 
sor operation at the start of a heating operation 
when a detection pressure of the pressure detect- 
so ing section is equal to or higher than a preset 
value, an unnecessary operation stop by means of 
the high-pressure protection release can be pre- 
vented, and adverse effects on the service life of 
the compressor can be prevented. 
55 Moreover, since the air conditioner apparatus 

of the present invention comprises the control sec- 
tion for temporarily decreasing the operating fre- 
quency of the variable capacity compressor at a 
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change speed higher than a normal change speed 
when the number of compressors to be driven is 
changed, a capacity shortage can be minimized 
when a single-compressor operation is shifted to a 
double-compressor operation, thus improving com- 
fort of a user. 



Claims 

1 . An air conditioner apparatus comprising: 
an outdoor unit (A) including at least two compres- 
sors (1, 2) and an outdoor heat exchanger (6) 
commonly coupled thereto; 

an indoor unit (C1, C2 t C3) to be coupled to said 
outdoor unit (A) so as to constitute a refrigeration 
cycle, said indoor unit (C1, C2, C3) including at 
least an indoor heat exchanger (14, 24, 34) and 
means (70, 80, 90) for outputting required capacity 
data in accordance with an air-conditioning load 
with respect to said indoor heat exchanger (14, 24, 
34); and 

pressure detecting means (46) for detecting a high- 
pressure-side pressure of the refrigeration cycle; 
first control means (50) for controlling the number 
of said compressors (1 , 2) to be driven to be one 
or two, said first control means (50) sequentially 
starting said two compressors (1, 2) so as to con- 
trol said compressors (1, 2) in a parallel operation 
state when the number of said compressors (1, 2) 
to be driven is controlled to be two; 
characterized in that said apparatus further com- 
prises: 

second control means (50) including means for 
fetching pressure data from said pressure detecting 
means (46) and comparing the pressure data with a 
reference value after said first compressor (1) is 
started when said two compressors (1,2) are to be 
sequentially started by said first control means 
(50), means for providing a command for allowing 
an operation start of said second compressor (1 , 2) 
to said first control means (50) when the pressure 
data is found to be lower than the reference value 
by said comparing means, and means for providing 
a command for inhibiting an operation start of said 
second compressor (2) to said first control means 
(50) when the pressure data is found to be equal to 
or higher than the reference value by said compar- 
ing means. 

2. An apparatus according to claim 1 1 characterized 
in that said two compressors (1 , 2) include at least 
one variable-capacity compressor (1). 

3. An apparatus according to claim 2 t characterized 
in that said first control means (50) includes means 
for starting said variable-capacity compressor (1) 
prior to the other compressor (2) when said two 
compressors (1 , 2) are to be sequentially started. 

4. An apparatus according to claim 3, characterized 



in that said first control means (50) Includes means 
for holding said variable-capacity compressor (1) at 
a first operating frequency for a predetermined 
period of time when said compressor (1) is started, 
s and subsequently controlling said compressor (1) 
at a second operating frequency higher than the 
first operating frequency. 

5. An apparatus according to claim 3, characterized 
in that said first control means (50) includes means 

70 for increasing an operating frequency of said 
variable-capacity compressor (1) at a predeter- 
mined change speed for a predetermined period of 
time when said compressor (1) is started, and 
subsequently starting the other compressor (2) 

is after the operating frequency is decreased at a 
change speed higher than the predetermined 
change speed for a predetermined period of time. 

6, A multi-type air-conditioner apparatus compris- 
ing: 

20 an outdoor unit (A) including at least two compres- 
sors (1, 2) including at least a variable capacity 
compressor (1) and an outdoor heat exchanger (6) 
coupled to said two compressors (1 , 2); 
a plurality of indoor units (C1 , C2, C3) each includ- 
es ing at least an indoor heat exchanger (14, 24, 34) 
and means (70, 90, 90) for outputting required 
capacity data in accordance with an airconditioning 
load, for at least a heating operation, of said indoor 
heat exchanger (14, 24 34); 
30 a distribution unit (B) for parallel-coupling said plu- 
rality of indoor units (Cl, C2, C3) to said outdoor 
unit (A) so as to constitute a plurality of refrigera- 
tion cycles for at least heating operation, said dis- 
tribution unit (B) including a plurality of refrigerant 
35 flow rate control means (11, 21, 31, 15, 25, 35) for 
the respective refrigeration cycles; 
pressure detecting means (46) for detecting a high- 
pressure-side pressure of the refrigeration cycle; 
first control means (50) for supplying flow rate 
40 control commands to said refrigerant flow rate con- 
trol means (11, 21. 31, 15, 25, 35) of said distribu- 
tion unit (B), respectively, in accordance with re- 
quired capacity data from said plurality of indoor 
units (C1 , C2, C3), and for controlling the number 
45 of said compressors to be driven and an operating 
frequency of said variable-capacity compressor (1) 
in accordance with sum data of the required capac- 
ity data; and 

second control means for sequentially starting said 
so two compressors (1, 2) and controlling said com- 
pressors (1, 2) in a parallel operation state for a 
predetermined period of time when the heating 
operation is started; 

characterized in that said apparatus further com- 
65 prises: 

third control means (50) including means for fetch- 
ing pressure data from said pressure detecting 
means (46) and comparing the pressure data with a 
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reference value after said first compressor (1) is 
started when said two compressors (1 , 2) are to be 
sequentially started by said second control means 
(50), means for providing a command for allowing 
an operation start of said second compressor (2) to s 
said second control means (50) wfien the pressure 
data is found to be lower than the reference value 
by said comparing means, and means for providing 
a command for inhibiting an operation start of said 
second compressor (2) to said second control w 
means (50) when the pressure data is found to be 
equal to or higher than the reference value by said 
comparing means. 

7. An apparatus according to claim 6, characterized 

in that said second control means (50) includes ts 
means for starting said variable-capacity compres- 
sor (1) prior to the other compressor (2) when said 
two compressors (1 , 2) are to be sequentially start- 
ed. 

8. An apparatus according to claim 8, characterized 20 
in that said second control means (50) includes 
means for holding said variable-capacity compres- 
sor (1 ) at a first operating frequency for a predeter- 
mined period of time when said compressor (1) is 
started, and subsequently controlling said com- 25 
pressor (1) at a second operating frequency higher 
than the first operating frequency. 

9. An apparatus according to claim 8, characterized 
in that said second control means (50) includes 
means for increasing an operating frequency of 30 
said variable-capacity compressor (1) at a pre- 
determined change speed for a predetermined pe- 
riod of time when said compressor (1) Is started, 

and subsequently starting the other compressor (2) 
after the operating frequency is decreased at a 35 
change speed higher than the predetermined 
change speed for a predetermined period of time. 

10. An apparatus according to claim 3 or 7, char- 
acterized in that said other compressor includes a 
fixed-capacity compressor. 40 
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© Air conditioner apparatus with starting control for parallel operated compressors based on high 
pressure detection. 
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© An outdoor unit (A) includes at least two com- 
pressors (1M, 2M) and an outdoor heat exchanger 
commonly coupled thereto. An indoor (C1, C2, C3) 
unit is coupled to the outdoor unit (A) so as to 
constitute a refrigeration cycle. The indoor unit (C1, 
C2, C3) includes at least an indoor heat exchanger 
and means for outputting required capacity data in 
accordance with an air-conditioning load with respect 
to the indoor heat exchanger. A pressure detector 
(46) detects the highpressure-side pressure of the 
refrigeration cycle. A first control section (50) con- 
trols the number of compressors to be driven to be 
one or two. The first control section (50) sequentially 
starts the two compressors so as to control the 
compressors in a parallel operation state when the 
number of compressors to be driven is controlled to 



be two. A second control section (50) includes a 
comparing portion for fetching pressure data from 
the pressure detector and comparing the pressure 
data with a reference value after the first compressor 
(CM1) is started when the two compressors (M1, 
CM2) are to be sequentially started by the first 
control section (50), a portion for providing a com- 
mand for allowing an operation start of the second 
compressor (CM2) to the first control section (50) 
when the pressure data is found to be lower than the 
reference value by the comparing portion, and 
means for providing a command for inhibiting an 
operation start of the second compressor (CM2) to 
the first control section (50) when the pressure data 
is found to be equal to or higher than the reference 
value by the comparing portion. 
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